Spreadsheet Project

Chapter 11: The Internet, the Web, and Logic

NOTE: This exercise requires the Excel Analysis ToolPak. Refer to the Microsoft Excel online Help feature for additional details.

Conversion between decimal representations and binary representations can easily be achieved using spreadsheets. This Technology Corner exploits these capabilities.

1. Example: Counting in binary

The spreadsheet below has binary numbers in the first column and their decimal representations in the second column. The function =BIN2DEC( ) converts a binary number to its decimal representation, and is used to define the second column. An analogous function =DEC2BIN( ) converts a decimal number to its binary representation.


[image: image1.wmf]
2. Task

Copy the BIN2DEC function to include the first 40 rows of Column B. Then count in binary (base 2 representation) in Column A, monitoring your progress in Column B (double-click on the spreadsheet to open it).

3. Task

Separate the string of digits that comprise your Social Security Number into five pieces: a single digit followed by four two-digit numbers. Convert each piece into a binary representation. Use your spreadsheet to check your work.

4. Task

An analogous function =DEC2BIN( ) converts a decimal number to its binary representation. Create a spreadsheet for which the Column A has decimal numbers and Column B is the binary representation of the data in Column A. Use this spreadsheet to convert the binary numbers "11000100" and "00111011" to their decimal representations. What is the sum of these two numbers? Find three other pairs of binary numbers, each of which have this same sum.

5. Exploration

Similar functions =DEC2HEX( ) and =DEC2OCT( ) also are available, which convert to hexadecimal and octagonal representations. The spreadsheet shown below has decimal and binary numbers in Columns A and B. Columns C and D are the Hexadecimal and Octagonal representations of this data. Extend the spreadsheet to include at least 10 additional rows. Develop and describe algorithms which convert binary representations directly to hexadecimal and octagonal representations. 
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		Binary		Decimal

		1		1

		10		2

		11		3

		100		4

		101		5

		110		6

		111		7

		1000		8

		1001		9

		1010		10
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		Decimal		Binary		Hexadecimal		Octagonal

		1		00000001		001		0001

		2		00000010		002		0002

		3		00000011		003		0003

		4		00000100		004		0004

		5		00000101		005		0005

		6		00000110		006		0006

		7		00000111		007		0007

		8		00001000		008		0010

		9		00001001		009		0011

		10		00001010		00A		0012

		11		00001011		00B		0013

		12		00001100		00C		0014

		13		00001101		00D		0015

		14		00001110		00E		0016

		15		00001111		00F		0017

		16		00010000		010		0020

		17		00010001		011		0021

		18		00010010		012		0022

		19		00010011		013		0023

		20		00010100		014		0024
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